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COMPLETE SPECIFICATION 

Polymeric Quaternary Phosphorus Compounds and method 

of preparing same 



We, American Cyanamid Company, a 
corporation organised under the laws of the 
State of Maine, United States of America, of 
30 Rockefeller Plaza, New York, State of 

5 New York, United States of America, do 
hereby declare the invention, for which we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, 
to be particularly described in and by die 

10 following statement: — 

The present invention relates to quaternary 
phosphorous compounds and to the method 
of preparing same. More particularly, the 
instant discovery concerns the preparation of 

15 1,4-diphosphoniacyclohexanes from secondary 
phosphines. 

The present invention is concerned with 
substituted dimeric or polymeric phosphon- 
ium salts having the following structural 

20 configuration in die molecule 
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wherein R is a substituted or unsubstituted 
branched or straight chain alkyl radical or 
a substituted or unsubstituted cycloaikyl 
radical, and X is a chlorine, bromine, or 
iodine atom or a sulfate, phosphate or 



oJU 



radical, wherein Y is a lower-alkyl group of 
1 to 6 carbon atoms; and wherein n is an 
integer of at least 2 and when n is 2 the 
phosphonium salt is a cyclic structure of the 
following configuration 
[Price 



P«t CH 2 



CH 2 



>ch: 



.2X' 



e 



wherein R and X are as denned above. 

In accordance with the present Invention 
mere is provided a process for preparing sub- 
stituted dimeric or polymeric phosphonium 
salts having the structural configuration I and 
II above characterized by, 

(a) reacting a secondary phosphine of the 
general formula 

R 2 PH III 

with a vinyl derivative of the general formula 

CH 2 = CH— X IV 

wherein R is as defined above and X is a 
CI, Br or I atom or an 

O 

oJLv 

radical, wherein Y is a lower-alkyl group of 
1 to 6 carbon atoms, in the presence of a free 
radical initiator which is non-oxidizing to the 
reactants, and then, if desired, when R bears 
a nitrile substituent hydrolyzmg the nitrite to 
form a carboxyl substituent and/or when X 
is 



O— C— * 



treating with an iodide or bromide to convert 
the corresponding compound to the diiodide 
or dibromide, 



35 



40 



45 



50 



55 



BNSDOCID: -:GB . .„ . . . flS6759A . . I > 



898,759 



(b) and, if desired, heating the polymer to 
convert it into the dimer 

(c) and also, if desired, subjecting the 
dimer or the polymer to an anionic exchange 

5 treatment to convert X to sulfate or phos- 
phate. 

Also in accordance with this invention 
there is provided a process as described 
above in which the polymer produced has 

10 an average molecular weight of between 
5,000 and 10,000. Another feature of this 
invention is that the temperature of the con- 
densation of the compounds of fonmula III 
with those of the formula IV is preferably 

15 from 70° C. to 140° C Still another feature 
of this invention is the conversion of the 
straight chain polymer to the cyclic dimer 
(II) by heating, preferably at a temperature 
of at least 160° C Still another feature of 

20 this invention is the use of some polymeric 
phcsphonium salts of formula I in the con- 
densation of the compounds of formula III 
with compounds of formula IV as promoters 
of the reaction. 

25 According to the present discovery a cyclic 
quaternary phosphorus compound is pro- 
duced corresponding to the formula 



„CH Z CH^ 



$4 



— n 



wherein R is a substituted or unsubstituted, 
30 branched or straight chain alkyl radical, a 
substituted or unsubstituted cycloalkyl radical 
and X is a radical selected from the group 
consisting of Br, CI, I, and 



O— <H— Y, 



35 Y being a lower alkyl radical containing 1 to 
6 carbon atoms, by bringing a secondary 
phosphine conforming to the formula 

RJPH 

R in this formula corresponding to R in the 
40 product formula, above, into reactive contact 
with a member selected from the group con- 
sisting of vinyl chloride, vinyi bromide, vinyl 
iodide, and a vinyl carboylate, including vinyl 
acetate, vinyl propionate and vinyl butyrate, 
45 and recovering the correspondnig 1,4 -di- 
phosphoniacyclohexane salt. 

Reaction is made to take place in the 
presence of a non-oxidizing free radical 
initiator, such as di-t-butylperoxide, ZyZ 1 - 
50 azodiisobutyronitrile, ultraviolet light or X- 
ray radiation. In addition, and if desired, a 



solvent may be employed, such as acetonitrile, 
heptane, dioxane or methyl ethyl ketone, which 
solvent is substantially inert under the con- 
ditions of reaction with respect to the re- 55 
accants, the reaction mixture, and the product. 

Among the many secondary phosphines 
suitable for use in the present invention are 
bis(2 - cyanoethyOphosphine, bis(2 - carboxy- 
ethyl)phosphine, bis(2-butoxyethyl)phosphine s 60 
din^thylphosphine, dibutylphosphine, diiso- 
butylphosphine, didodecylphosphine, dicyclo- 
hexylphosphine, bis(2 - mcthoxyethyl)phos- 
phine and bis(2 - carbomethoxyethyljphos- 
phine. ~ 65 

Included among the substituents contem- 
plated for the dialkyl- and dicycloalkyi- 
moieties of the secondary phosphines are 
carboxy-, cyano-, sulfonic and amido groups. 

Although the use of a very substantial 70 
excess of either reactant is contemplated 
herein, a preferred ratio of reactants is in the 
range of equimolar proportions up to about 
10 moks of the secondary phosphine per 
mole of vinyl acetate or vinyl bromide. 75 

Temperatures in the range of 30° C. to 
200° C, preferably 70° C— 140° C, are best 
suited for carrying out the process of the 
present invention. Of course, when the re- 
action is made to take place in the presence go 
of an inert solvent a desirable temperature 
upper limit is generally that at which the 
solvent boils. 

According to a preferred embodiment of 
the instant invention, the reactants are 85 
brought together at a temperature in the 
range of 70° C to 140° C. and in the pres- 
ence of a non-oxidizing free radical initiator. 
The temperature is maintained at above 50° 
C., preferably above 70° C, and below 140° 90 
C. throughout the reaction, i.e., until the 
reaction ceases. Typically, these temperatures 
are maintained by alternate cooling and heat- 
ln g until cessation of temperature fluctuations 
which are particularly noticeable, for example, 95 
in the case of vinyi acetate. With the vinyl 
haiides, on the other hand, the fluctuations 
are not quite as evident. 

When admixing vinyl acetate and a 
secondary phosphine, for example, in the 100 
presence of a non-oxdizing free radical 
initiator and at a temperature in the range 
of 70° C. — 140° C, a spontaneous rise in 
temperature followed by an equally spon- 
taneous temperature drop is usually observed. 105 
By cooling and heating, as required, tem- 
peratures in the desired range may be main- 
tained. Depending upon the reactivity of the 
reactants, reaction is complete when the fluc- 
tuations tenninate and a substantially con- 110 
stant temperature is observed for a reasonable 
period of time. 

It is noted that the temperature at which 
the reactants are admixed, the individual re- 
activity of these reactants, the total amount 115 
and ratio of reactants used, as well as the 
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degree of admixing prov!813, are all factors 
in determining optimum reaction times. Gen- 
erally, assuming satisfactory admixing and the 
use of equimolar amounts of each reactant, 
reaction times at temperatures from 70° C — 
140° C are from at least about 5 minutes 
to about 120 minutes or more. However, sub- 
stantially longer periods of time up to 3 to 
5 hours or more may be employed, if desired. 
Usually, though, if the total quantity of 
reactants is not too large, up to 3 hours is 
sufficient 

The instant process may be continuous, (Ncch^cHj^"? 



oetnyl) - 



Example Ij 
1,1,4,4 - tetrakis(2 - cyanoetEyl) - 1,4 
pbosphoniacyclohcxane diacetate 

0 

tl 

r CHOCCH3 



di- 



(NCCH 2 CH 2 ) a PH + CHj; 



semi-continuous or batch. Furthermore, suit- 
able results arc obtained by operating at 
atmospheric, suh-atmospheric or super-atmo- 
spheric pressures. 

It should be noted that when using vinyl 
bromide, vinyl chloride, dimethylphosphine, 
or other similar volatile reactants, the reaction 
is best carried out at super-atmospheric 
pressures, particularly if temperatures above 
about 70° C. are employed. This, of course, 
is to prevent loss of reactants caused by 
volatilization. 

Generally, with these and like reactants, 
pressures in the range of 1 atmosphere to 
30 atmospheres are suitable However, sub- 
stantially higher pressures are also contem- 
plated herein- 

The cyclic dimer products produced herein 
are advantageously applied to wool, for 
example, to give lasting protection against 
injurious insects, such as moths, and the like. 
The polymer products herein are particufiarly 
useful as non-durable antistatic agents for 
use in textile finishes. 

The present invention wall best be under- 
stood by reference to the following examples 
which are intended to be illustrative and not 
unduly limiting to the scope of the inven- 
tion; for, as will be seen hereinafter, the 
instant discovery admits of numerous modi- 
fications within the scope of the appended 
claims: 



H 2 CH 2 0 

^P(CH 2 CH 2 CN) 2 .20CCH 3 



A solution of 18.9 grams (0.22 mole) of 50 
vinyl acetate and 1.5 grams (0.01 mole) of 
2,2 1 -azodiisobutyronitrile an 20 milliliters of 
acetonitrile is added dropwise and continu- 
ously over a period of 20 minutes and with 
stirring to 28.0 grams (0.20 mole) of bis(2- 55 
cyanoethyl)phosphine which has been warmed 
to 76° C. under an atmosphere of nitrogen. 
The reaction temperature is held at 78° C. — 
95° C. during admixing of reactants and 
subsequently by intermittent cooling in a 60 
water bath and heating when required. After 
a total time of 45 minutes (including 20 
minutes addition time), the resulting opaque, 
tan, viscous mixture ds cooled to room tem- 
perature (21° C— 23° C) and stirred into 65 
250 milliliters of acetone. Much of the re- 
action mixture dissolves, leaving 22.5 grams 
(50 per cent by weight of theory) of a white 
crystalline solid having a melting point of 
150°C.~151°C 70 

A portion of this product material is 
dissolved in boiling isopropyl alcohol con- 
taming a few drops of water, and the result- 
ing solution is diluted wtih 2 volumes of 
acetone After standing several days at — 10° 75 
C. crystals obtain from this solution, which 
crystals of 1,1,4,4 - tetraMs(2-cyanoethyl) - 
1,4 - diphosphoniacyclohexane diacetate, after 
drying at 53° C. over P 3 O w melt at 149° C 
—150° C. 80 



Analysis calculated for C 5o H 30 N 4 O 4 P. : P, 13.69. 

Found: P, 13.60, 13.96. 



A portion (2 grams) of this product phos- 
phonium acetate is dissolved in 100 milliliters 
85 of water and treated with a saturated aqueous 
sodium bromide solution. The corresponding 
phosphonhim bromide precipitates and is 



twice recrystallized from water to obtain 1.9 
grams of dong needles of i,l,4,4-tetrakis(2- 
cyanoethyl) -1,4- diphosphomacyclohexane di- 
bromide having a melting point of 303° C. — 
304° C. 



90 



Analysis calculated for C 16 H a4 Br 2 NJP 2 : Br, 32.34; P, 12.53. 

Found: Br, 32,81; P, 12.94. 



95 Another small portion of the phosphonium 
acetate product, above, is dissolved in water 
and treated with a saturated aqueous potas- 
sium iodide solution. The resulting insoluble 
iodide is recrystallized from water to obtain 



an analytical sample of 1,1,4,4 -tetrakis(2- 100 
cyanoethyl) - 1,4 - diptosphoniacyclohexane 
diiodide having a melting point of about 
320° C. 
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Analysis calculated for C lc H*J=NJ>,: ^ 43.15; P, 10.53. 

Found: I, 43.19; P, 10.60. 



Example II. 
Reaction of bls(2-cyanoediyl)phosphine with 
Vinyl Bromide 



(NCCH a CH Jl ) z PH ■*• CH^CHBr 

(NCCH 2 CH 2 ) 2 V 



>(CK 2 CH 2 CH) 2 *2Br 



A slow stream of vinyl bromide is passed 



continuously during a 30-minute period into 
a stirred solution of 12.5 grams of bis(2- 
cyanoethyl)phosphine and 0.80 gram of 2,2 J - 10 
azodiisoburyromtriie in 35 milliliters of 
acetonitrile heated at 80° C. An oil begins 
to separate almost immediately. Upon cooling 
the oil congeals to a white gum which is sep- 
arated and extracted with hot water. The 15 
extract, when cool, deposits 1.8 grams of 
crystalline solid having a melting point of 
300° C— 303° C A mixed melting point 
with the .bromide salt obtained in Example I, 
above, is not depressed. Furthermore, the 20 
infrared spectra of the two produces are 
identical 
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Example III. 



>4 - tetrakis(2 - carboxyethyl) - 1,4 
ddphosphoniacyciohexane dichlordde 



(HCCH a CM 2 ) 2 



0 

©y 



\ 



(C^CHjCH), .20CCK 



CH 2 




(HOOCCH^)^ ^>f(CH 2 CH 2 C00H) 2 -afl 



CH 2 CH 2 



30 



35 



Five grams (0.011 mole) of l,l 5 4>4-tetralds- 
(2 - cyanoethyl) - 1,4 - diphosphoniacyclo- 
hexane diacetate produced as in Example I, 
above, is dissolved in 10 milliliters of warm 
concentrated HC1. After refluxing 5 minutes 
the solution congeals to a white mass. An 
additional 20 cubic centimeters of concen- 
trated HC1 is added and the mixture refiuxed 
for 1 hour. 

After cooling to room temperature, the 



resulting solid is filtered and washed with 
acetone, yielding 5.5 grams of material having 
a melting point of 259° C. — 260° C. Re- 
crystallization of this material from about 6 40 
per cent aqueous HC1, followed by recrystal- 
lizatkm from aqueous acetone produces 3.7 
grams (70 <per cent by weight of theory) of 
1,1,4,4 - tetralds(2 - carboxyethyl) - 1,4 - di- 
phosphoniacyclohexane dichloride having a 45 
malting point of 280° C— 282° C 



Analysis calculated for C IC H 28 Cl 2 O a P 2 : Q 39.93; H, 5.86; P, 12.87; CI, 14.73 

Found: C, 39.83; H, 6.05; P, 12.85; CI, 14.72. 



BNSDOCID: <GR 



! 

898,759 5 



Example IV. 
1,1,4,4 - tetrakis(2 - butoxyethyl) - 1^4 - di- 
phDsphondacyclohexane diiodide 



0 

(C 4 H 9 0CH 2 CH 2 ) P H + CH 2 -CHO?CH, 



n/ CH2 CH * o 

CH 2 CH/ 



+2K1 



CH 2 C^ 
CH 2 CHf 



CCH 2 CH 2 0C 4 H 9 ) 2 .il 



5 A solution of 12.2 grams (0.05 mole) of 
bis(2-butoxyethyl phosphine 3 4.5 grams (0.05 
mole) of vinyl acetate, 0.5 gram (0.003 mole) 
of 2,2 , -azodiisobutyronitrile and 10 milliliters 
of aceconitrile is warmed at 78° C. — 84° C. 

10 for 30 minutes. A vigorous reaction occurs 
and the reaction mixture becomes dark 
brown. The resulting weakly basic solution 
is combined with 100 milliliters of acetone 
and made acidic (pH 4) with concentrated 

1 5 hydrochloric acid. No precipitation takes 
place but the color changes from brown to 
light yeiiow. A saturated aqueous potassium 
iodide solution is then added until precipita- 
tion is complete. The precipitate (potassium 

20 chloride, 4.1 grams) is removed by filtration 
and the filtrate concentrated to 10 milliliters 



under vacuum. The concentrate consists of a 
gummy solid and a supernatant liquid con- 
sisting of water and acetic acid. This solid is 
treated with a mixture of 50 milliliters of 25 
acetone and 50 milliliters of ether. A crystal- 
line solid results which is collected by filtra- 
tion to obtain 3.7 grams of l,l,4,4-tetrakis(2- 
butoxyethyl) - 1,4 - diphosphoniacyclohexane 
dModide product having a melting point of 30 
about 261° C. The iodide is recrystallized 
once from 50 per cent aqueous ethanol and 
again from 75 per cent ethanol to obtain 2.0 
grams of pale yellow needles of 1,1,4,4- 
tetrakis(2 - butoxyethyl) - 1,4 - diphosphania- 35 
cyclohexane diiodide having a melting point 
of 271° C. — 273° C. 



Analysis calculated for C atl H ti0 I y O. 1 P 2 : P, 7.97. 

Found: P, 7.96. 



40 Example V 

1,1,4,4 - tetrabutyl - 1,4 - diphosphoniacyclo- 
hexane diacetate 



, x 1 

(C 4 H g ) t PH t CH 2 =CH0CCH 3 



Cc 4 h 9 ) 



„p 



CHj>CH 2 



P(C 4 H 9 ). 



0 

0U 

e -20CCH 3 



A solution of 73.4 grams (0.5 mole) of 
45 di-ra-butylphosphine, 2.0 grams (0.012 mole) 
of 2,2 l -azodiisobutyronitrile, and 100 milli- 
liters of heptane is warmed to 78° C. under 
an atmosphere of nitrogen, and 43.2 grams 
(0.5 mole) of vinyl acetate is added dropwdse 



and continuously with stirring during a 15- 50 
minute period. The temperature of the mix- 
ture is maintained at 78° C— 83° C. during 
addition by means of intermittent cooling. 
The resulting reaction mixture is then stirred 
at 80° C— 85° C. for 1 hour and at 95° C 55 
for 15 minutes. The solvent in the reaction 
mixture is then removed by distillation under 
reduced pressure, thus leaving a liquid residue 
which is heated to 95° C. for 30 minutes and 
which congeals to a dark brown tarry mass. 60 
Next, three hundred milliliters of ether is 
added to the mixture and the mixture stirred 
and refiuxed for 1 ihour. The tarry material 
dissolves leaving 69.0 grams of a white 
crystalline solid. A portion of the solid as re- 65 
crystallized from benzene containing a small 
amount of ethanol to obtain an analytical 
sample of 1,1,4,4 - tetrabutyl - 1,4 - diphos- 
phoniacyclohexane diacetate product having 
a melting point of 195° C 70 
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Analysis calculated for C^U^O^: P, 13-33. 

Found: P, 13.65. 



This acetate product is highly soluble in 
water or ethanol but as insoluble in hot 
acetone or ethyl acetate. 

Ten grams of the product is dissolved in 
50 milliliters of water and treated with a 
saturated aqueous sodium bromide solution 



until precipitation is complete. The resulting 
white product is twice reciystalnzed from 
butanoi to obtain an analytical sample of the 
corresponding 1,1,4,4 - tetrabutyi - 1,4 - di- 
phosphoniacyciohexane dibromidc having a 
melting point of 316° C— 319° G 



Analysis calculated for CL^fiiJ?^ P, 12.23. 

Found: P, 12.20. 



This bromide is soluble in water and 
absolute ethanol and insoluble in acetone. 

Another ten-gram portion of the acetate 
product is dissolved in 50 milliliters of water 
and treated with a saturated aqueous potas- 
sium iodide solution until precipitation is 



complete. The resulting white solid is re- 
crystallized from 500 milliliters of water to 
obtain 7.8 grams of l,l,4,4-tetrabutyl-l,4- 
diphosphoniacyciohexane diiodide having a 
melting point of 340—342° C. 



Analysis calculated for C. 0 H Ja I 2 P 2 : I, 43.58. 

Found: 43.31, 4371. 



Example VI. 
1,1,4,4 - tetradodecyi - 1,4 - diphosphonia- 
cyciohexane diacetate 
A mixture of 7.0 grams (0.02 mole) of 
didodecylphosphine, 4.8 grams (0.06 mole) of 
vinyl acetate, 0.5 gram of 2,2 X * azodiiso- 
butynonitrile, and 10 milliliters of acetoratrite 
is heated at 80° G — 85° G under an atmo- 
sphere of nitrogen for 2 hours. The infrared 
spectrum of the reaction mixture indicated 



the presence of acetate ion. The addition of 
50 milliliters of acetone precipitates 2.4 
grams (28 per cent by weight of theory) of 
yellow soMd having a melting point of 132° 
G — 135° G Three rccrystallizations from a 
mixture of ethyl acetate and isopropyl alcohol 
provide a pure sample of 1,1,4,4-tetradodecyl- 
1,4 - diphosphoniacyciohexane diacetate hav- 
ing a melting point of 144° G— 147° G 



Analysis calculated for C 5r ,H 114 0 1 P 2 : C, 73.63; H, 12.58; P, 6.78. 

Found: C, 70.14; H, 11.67; P, 6.56. 



Example VII 
1,1,4,4 - tetracyclohexyl - 1,4 - diphosphonia- 
cyciohexane diiodide 
A mixture of 9.9 grams (0.05 mole) of 
dicyclohexylphosphine, 4.3 grams (0.05 mole) 
of vinyl acetate, 0.5 gram of l^-azodiiso- 
butyronitrilc, and 10 milliliters of acetonitrile 
is heated at 80° G — 85° G under an atmo- 
sphere of nitrogen for 2 hours. The solvent 
is evaporated under reduced pressure. The 
solvent is boiled off under an atmosphere of 
nitrogen until the temperature reaches 150° 
G An amber liquid results which is cooled 
to room temperature (21° G — 23° G). To 
induce crystallization a 50-milliliter quantity 



of ether is added and the white solid (2.1 
grams) thus formed is filtered and washed 
with ether; it has a melting point of 80° G — 
95° G An excess of a saturated aqueous 
potassium iodide solution is added to an 
aqueous solution of a portion of this product 
solid. The resulting white solid is filtered off 
and washed with water; it has a melting point 
of 315° G Purification is effected by boiling 
the product solid in dimethytformamide, re- 
covering it by filtration, and washing it with 
acetone. The product thus purified is 1,1,4,4- 
tetracyclohexyl - 1,4 - diphosphoniacycio- 
hexane diiodide having a melting point of 
317° G 
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Analysis calculated for G.H^Ps: Q 47.74; H, 7.44; P, 8.79. 

Found: C, 47.62; H, 7.41; P, 8.50. 
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1,1 AA - tetraisobutyi - - diphosphonia- 
cyciohexane ciiiodide 
A solution of 18.0 grams (0.12 mole) of 
didsobutylphosphine, 10.6 grams (0.12 mole) 
of vinyl acetate, and 1.0 gram of ditertmry- 
butyl peroxide in 20 milliliters of acetonitnle 
is placed in a 100 - milliliter stainless steel 
pressure vessel and heated at 125° C— 135° 
C. for 10 hours. The resulting dark brown, 
viscous reaction product is treated with 75 
milliliters of water, and the mixture is ex- 
tracted with ether. The extract is discarded 
and the aqueous solution treated with an 
excess of saturated sodium iodide solution. 
An insoluble tan solid separates and is col- 
lected. It is washed three times with 25- 
miHiliter portions of hot acetone and re- 
crystalHzed from dnnethylformamide to 
obtain relatively pure phosphonium iodide. 

Example IX 
1,1,4,4 - tetraisobutyi - IA - diphosphonia- 
cyciohexane diiodide 
A solution of 9.0 grams (0.06 mole) of 
dnsobutylphosphine, 5.3 grams (0.06 mole) 
of vinyl acetate and 10 milliliters of aceto- 
nitrile is placed in a clear quartz tube and 
irradiated with ultraviolet light for 2 hours 
at 30° C. The reaction mixture ds transferred 
to a flask and the solvent boiled off until the 
temperature teaches 130° C. The resulting 
dark brown, viscous mixture is treated with 
30 milliliters of water, and die mixture 
extracted with ether. The extract is discarded, 
and the aqueous solution treated with an 
excess of saturated sodium iodide solution. 
A ran solid separates and is recrystallized 
from dirnethylforniamide to obtain the pro- 
duct. 



Example 
Preparation of Polymeri< 
phonium Acetate 



40 



>utyl Phos- 



^9 



0AC 



The process of Example V is repeated 
through the step involving the addition of 
vinyl acetate at 78° C— 83° C. over a 15 
minute period except that isopropanol is used 
as the solvent instead of heptane. Following 
said step the reaction mixture is heated at 
80° C. for 16 hours, whereupon 300 ml. of 
ethyl acetate is added and the reaction mix- 
ture is cooled to room temperature and 
filtered. The filter cake is dried in vacuo 
and thereby 50 grams of polymeric dibutyl 
phosphonium acetate of MP 151 — 5° C are 
obtained. The polymeric nature of the acetate 
is confirmed by measuring the intrinsic vis- 
cosity of the corresponding bromide salt, the 
latter being obtained by treating a 25% 
aqueous solution of the acetate salt with 
aqueous saturated sodium bromide solution 
and filtering off the precipitated bromide salt. 

Example XL 
Preparation of Polymeric Dibutyl Phos- 
phonium Acetate 
The process of Example X is repeated 
except that (1) 0.5 gram of polymeric di- 
butyl phosphonium acetate prepared as in 
Example X is added to the reaction mixture 
after die addition of vinyl acetate is complete 
and (2) the reaction time is 4 hours instead 
of 16 hours. The final polymer has a MP of 
151_4o c . 
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Example X1L 
Preparation of 1,1,4,4 - Tetrabutyldiphos- 
phonia Cyciohexane Diiodide 




N> CH 2 CH 2 @ 



Three grams of a polymeric dibutyl phos- 
phonium acetate as prepared in Example XI 
80 is heated under nitrogen at 160 — 165° C. for 
20 minutes. The solid gradually melts to a 
red oiL The oil is cooled to room tempera- 



ture and shaken with a mixture of 75 ml. of 
benzene and 25 mL of water. The benzene 
phase is separated and washed twice with 25 85 
ml. portions of water. The aqueous solutions 
are combined, diluted to 150 mL with water 



BNSOOClO: <GB 



SS0759A I > 



so l, Yi til ivjT . ouiam 1.4 gram of white 
5 attend S^VX? ?? 75 * 
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WHAT WE CLAIM IS :~ 

dimeric • V**?** substituted 

E r t,! ffr nc ph«sphonium salts 
20 SB iSeSt""* StrUCtUral COnfi ^ ti - 
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r«" C ^ R " a .^titmed or unsubstituted 

25 r.^t^-r^-'^""" 



o—c— y 

fir!' ^f!* 1 Y is a lo ^-alkyl group of 
1 to 6 carbon atoms; and wherein n is an 

°f at ^ 2 whenTis i %te 
phosphoruum salt is a cyclic structure of rhe 
following configuration te 



35 chSSriSd^ X « 35 dcfi ^ ^ove 
(3) SSforntr^ PiOSPhinC ° f - 



40 



R2PH jjj 



CH 2 =CH— X 



IV 



wherem R is as defined above and X 
«s a u, Br or I atom or an 



radical wherein Y is a lower-alkvl 
S° f J to 6 carbon aton^L d£ 
f^SS ^ a free radical Viator which 
then ^tf*? ? the rea «ants, and 

2a^2?hS T hea R ***** a ^ 

fn^T ~ hydrolyzing the nitrite to 50 
O 

oJU 

treating with an iodide or bromide salt 
to convert die corresponding compound 55 
to the dnodide or dibromide 
TO and, if desired, heating the polymer t» 

convert it into the dimer 
(c)and also, if desired, subjecting the 
draer or the polymer to an atonic 60 
exchange treatment to convert X to 
sulfate or phosphate. 
♦ ■ AP"^?. ac «wding to daim 1 charac- 
terized by the fact that n has a value TZl 

initiator is di-t-butyi peroxide, 2,2>SzSS 

4. A process according to any one of rhi» 
Pmfcdmg claims characterized by ^he f£t 

reStion. 501 ^ " akq prcsent S 

nriedt rV' 8 acc ° rdin S to any one of the ? * 
T£f^ g Clauns char acterized by the fact 

^f^. Polymeric phospSnium lalt of 

JETS 1 15 ^'ng the reaction 2 

step (a) as a promoter. 

7. A process according to any one of the «<: 
Piling claims characterized by £ 85 

8 A process accoiding to am, OTe of a 
pre»di»B dams cbmocrirod Vfc £ 
*K R is one of the following 2im%LS 
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11. Substituted dimeli^For polymeric 
phosphomum salts having the following 
structural configuration in the molecule 



| K K 



wherein R is a substituted or unsubstituted 
branched or straight chain alkyl radical or 
a substituted or unsubstituted cycloalkyl 
radical, and X is a chlorine, bromine, or 
iodine atom or a sulfate, .phosphate or 



radical, wherein Y is a lower-alkyl group of 
1 to 6 carbon atoms; and wherein n is an 



integer of at least 2 and 
phosphonium salt is a cyclic 
following configuration 



w^^Ax i 

clSRur< 



is 2 the 
e of the 



15 



.— n 



wherein R and X are as defined above. 

12. Salts according to claim 11 wherein 
R is one of the following: 2 - cyanoethyl, 
2 - carboxyethyl, 2 - butoxyethyl, n - butyl, 20 
or cyclohexyl. 

STEVENS, LANGKER, PARRY 
& ROLLINSON, 
Chartered Patent Agents, 
Agents for the Applicants. 
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